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(54) LINER MANUFACTURE METHOD 
(57) Abstract: 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54) CnOCOB M3rOTOBJlEHHH JIEftHEPOB 
(57) Abstract 

Mcncjib30BaHne: o6pa6oTKa Me-ran/ioB AaBneHMeM. b tiacTKOcrw. o6pa6oTKa MCTOflOM xonoflHOH 
nnacTHHOCKoft flc4>opMaujm. CyotfiocTb n3o6pereHHH: jraroTaBJiKBator floe jjerajiM - Tpy6y n o6anovrey H3 
Ma-repiianoB c paarowHbiM npeaenoM ynpyrocrw. Co6npaiar ynoiAHHyrbie Aexarai nyrew ycraiionKii Tpy6bi b 
oSanoimy c 3a30pou. riocjie c6opKH ruiacnwecKoii ^pMamm noflBeprawT ^erajib, raroToaneHHyio H3 
MeTaruia c uc.iTbnniw npe^ejioM ynpyrocTM. 2 wi. 
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Description lOnncaiine H3o6pcTcnHfl|: 



M3o6pcTeHHc OTHOCMTcn k xonoflHow o6pa6oTKe Mera/uioB njiacTiwccKiai Ae$ 0 P M1H P OBaHHeM m mokct 6biTb 
wcnanbaoBaHO. Hanpuwep. p/in w3roroaneHMH neitoiepoB ahh hmjihhapob tnxaHroBbix netyrmn>ix hbcocod. 

MaBccTeH cnoco6 H3roroBnenMH jicwuepoD. corn aa to KoropoKty TOHKOCTCHnan xpy6a BcxaanHcTca b 
o6onowKy c sasopoM |1| Mewfly HapyMiioii noBepxnocruo Tpy6bi n BuyrpeHHeM noBepxHocrwo ooojiotom 
UMeerca 3a3op. 

HeAocTaTKOM npHBefleHHoro cnoco6a HBOHercfl HarnwHe 3a30pa Mew^y Tpy6oii M o6onowoM, npwBOAHn;ero 
K ooufiaouo jkcctkocth /icibtcpa. a D HeKOTOpbix cnynanx, iianpHMep. npw joroTooncHmi uhjikhapob 

He$TflHbix HacocoB H3 jicHHepoB. 3a3op 3Hamrrenbuo CHuaarr KanecrBO nooipflyiomcH oncpamm 

ynpOHMCKWH BHyTpCHHCM DOBepXHOCTM UHnUHApa a30TItpOBaHMCM. 

M3BecrcH cnoco6 iraroroBncKMH neimepoB, cor/iacHO KoropoMy napyjKiiyio noBepxHocrb Tpy6bt h 
BHyTpeHHiojo noBcpxHOCTb o6ojio^kh W3POTaBJiHBaiOT kohk^cckhmm |2| HcflocTaTKOM BbraieonncaHHopo 
cnoco6a fwnnma to, mto oh cjiomiibtM b ocymecrsjieHMH . Cno»Hocrb npeAcraBnfler H3roToaneHwe 
conpHraeMMX noBepxHocreii m6o TpeoyercH crporo cornacoBaTb OAHoocHocTfa KomttiecKOM BHyrpeHHeii 

nOBCpXHOCTM 060JIOMKH C KOHHMeCKOM HapyjKHOH nOBepXHOCTfcJO Tpytfbi. 

TaKJsc M3BecTCH cnoco6 ireroTOBJieHMH nefiHepoB, coryiacHo Ko-ropowy nocne c6opKH Tpyfiw c o6anotmoH c 
HCKoropbiM 3a3opow no conpHraeMbiM nOBepxHOcrflM, ncftHcp noAsepraioT aBTo^pcTHpoBaHino (cm. raw me 
crp.38) [3J t. e. roiacnwecKOH w$opuaujat Tpy6bi c v&iuo ycrpaHeimH 3a3opa utm^jy TpyfoM m o6onoxiKofi, 
m oAHOBpeMOHHoro yirpoHHGHW>i Tpy6bi. 

HeAocTa-rKOM H3 bccttto ro cnocoCa raroTOBJieHHH jicfiHcpoo hbjwctch to, «rro npw CKpennemni neftHepoB 
nocpeACTBOM nnacTHMecKow A«$°pMauHH oahoh M3 Aeranefl jieitaepa (o6ojto^km mm Tpy6w). He 
yuMTMBaiDTca MexaHMwecKMe csoiicTBa MeTa/uioe. *nx> He no3BOJiHer o6ecne^HTb Ka^ecTBCHHoro. 
6e33a3opHoro cKperuiemm Tpy6bi c o6o/iohkom k, nan cneACTBwe. npHBOAMT k HH3K0My KawecTBy h3Acjihh b 
menoM. 

HanpHvep. npnt JororoBnenHH ujuihhapob HoJrrHHfaix raranroBb>tx HacocoB M3 cKpenneHUbix jicftHepoa, rytp 
Tpy6a K3roraBJiHBaeTC« M3 BbicoKonempOBaHHOM asorwpyewoH crajtM. a ODononKa jo HH3 KoyrvieponiicTOM 
crajm, H3-3a BMineyKasaHHoro HCAOcraTKa b npouccce aoo-rnpoBaKUH u^nvtHfjpoo H3 3a3opa BbiAeiunoroi 
ra3W, npenHTCTByioirjHe HopManbHOMy nporeKaHHio npouecca a30THpoBaHHH, d peoy/ibTaTc «ero pe3K0 
B03pacTaeT BpeMH aaoTKpoBaHHfli h cHM»aeTCH Ka^ecTBO a30THpoBaHHH noBepXHOCTH muniHApa h Hacoca B 
uejioM. 

3a^aMeM H3o6perenKH hbjthctc« pa3pa6orKa cnocooa h3POTobjicmwh /leiiHcpoB, oSccneHKBajoinero 
KattecTBCHHOC 6c33a30pHoe cocAMHCHMe Tpy6bi c ooojio^kom h noBbunemie »ecTKOCT« nefiHepa. 

YKasaHHbift tcxhmmcckmh pe3y;ibTaT AOCTuracTca tcm, *rro iipw HsroTOBJieHHH jieitaepa, BtuDO^ajon;ero 
raroTOBTieHHe A B y x A^a"^ /r Py 6bI M o6ojiohxh m c6opKW hx Apy^ c AP)^ 0 * 4 c 3a30 P° M « corjiacno 
H3o6per€Hioo nnacnwecKOMy Ac^psmpoBaiaoo noAoepraioT nerraju*. M3roToaneHHyio M3 weranna c 
MeiamuM npeAenoM ynpypocTM. 

Pe3yJibTaT0M peineHHH nocTaHneiotow 3aAaw fwnacrcst to. vto npw bo3ACMctbwm Ha A<rranb, 
H3roTOBJieHHyio W3 Merajma c MeKb ileum npeAenoM ynpyrocTM «epe3 nee uu BosAeiicTByeM Ha Aera/ib c 
6ojibnmM npcA eJ1 ° M ynpyrwiTM. 

nocne chhthh Happy 3 km b AcranH c MeHbtranu npe^ejiOM ynpyrocTM ocTaiOTCH ocTaTO»fflbie ruiacTMMecKMC 
Ae4»pMaurai. a ACTant c 60/ibuiHM npeAenoM ynpyrocTM npHMer cboh nepBonauajibHwe paawepbi m 
6e33a3opHO npwiHmer k conp«raeMoii uosepxHocTM ynpyroft jierajm. 

Ha (Jiht. 1 H3o6paweH cnoco6 coenMHeHHfi /iewnepa. b Koropow ooonoMKa M3ixiTOBneHa M3 Mcran/ia c 
MCHbiHMM npcACJioM ynpyrocTM, a Tpy6a M3roToaneiia H3 MeTanna c 6anbniHM npeAeJioM ynpyrocTM; Ha 
<Jht.2 cnoco6 coeAWHeirMH neiiHepa. b KoropoM ooojiOMKa M3roroBnena 113 Meranna c 6ontnasM npeA^ 0 " 
ynpyrocTM, a Tpy6a H3roT0Cineiia H3 MCTaruia c m^iwuimm npeAenoM ynpyrocTM. neiiHepa M3roTaBnHBaiOT 
cneAy 10111 ^ °^P a 30M. 

nepooHaMajiwio MsroraiviMBajOT o6ojiOMKy I. nocne saxiepa nnyTpcHHero ;iwaMeTpa o6ojiomkm 1 
o6pa6aTWBaioT no iiapyiKiioii nooepxHOCTM Tpy6y 2. o6ecncnMBa* rapaHTHpoBaimbiM 3a3op MemAY 
conpHraeKftjMH nooepxiiocTfiMH. nocne c6opKM o^onoMKM 1 c Tpyooit 2 neiniep nocTynaeT 11a onepauiao 
cKpciineiatn. CKpenneime ocyiAecTBnHercn nocpeACTBOM Ae<t>opMaujHM oahoh mj coupni-aeMbix Aeraneu 
o6ojio4Xm 1 win Tpy6bi 2. flctJ)opMauiao mojbho iipodoumtl, npw noMOiuM BbicoKHX Aaxuiewvcii jrmakoctm, 
ra3oa, cnoco6oM kodkm, o6Ka-rKH. pppaooaimsi vum f\pyntx cnocooon. 

Ha 4>wr.l noKioaii oa^ji M3 B03M0»m>tx oapuaiiToo cKperi/icnii>i /lciuicpa. u kotodom ofonoHKa 1 
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HsroTooncHa ira MCTa/uia c mchmuhm npcjjenoM ynpyrocxH, a Tpy6a 2 ho Mexaruia c oanbinHM npe^cnoM 
ynpyrocTH. B npMBefleHHOM cnywae anacTHnecKOM Ae<fropMaunn no^Bepraiar o6ano«iKy 1. flnn 3topo ua 
McraanopCKymcM ofopyAOBainra, HanpHMep, ropM3oirrajibaio-pacro«4HOM craHxe 8 Depr/noiKHoft 6a6xe 
m^eniw, no ocm cramta yeraHaonsmaiOT oCma-raoM Hucxpyutirr c flc4»opMMpyiomMMM pojiMKaMM 3. B 
cr«6enb craHKa ycraHanjiMBaioT onpaBKy 4, Ha Koropow nocpeflCTOOM iHTH^Ta 5 aaKpcmuucrr JicKHep. 

nocnc HacTpoMKM Ae^opsmpytoimix pojmKOB 3 Ha pa3wep mchi.uic Hapyxnoro ffHaMerpa o6ojioiikh (pa3Mep 
no jifl^QpisMpynnxyaA porotKaM onpc^cjiHeTCH 3KcncpHMCHTanbH0, b 3aBKcnM0CTH or A HaMeT P a neimepa, 
TonmHHbi ctchok o6o/iohkm 1 m Tpy6bt 2 h uexaumiecsnx cbohctb Merajuia) pacacaTHOMy ratcrrpyweifTy 
cooCmaxrr BpamaTOibnoe ABmjkchmc V, a .neitHepy nocrynaTcnbHoe S, Bbmam«noT nnacTMMecKyio 
Ae<J>opMaiB«> o6ojiohkh 1 m ynpyryio ^e(J>opMaiiHK> Tpy6bi 2. 

B CBH3M c paarniHiiwMM MexauMMecKHMM cBOMCTBaim uersjinoa odojioukm 1 h Tpy6bi 2 b ofianowKe 
npoH3oflnyT tw acTHMCCKHc Ae^wpMaiooi. b poynbTa-rc mcto HapyjKHbiK w BHyrpeHHMH ^naMexpw 
yvieHbinaTCH, a b Tpy6e 2 nporcsoHAyr ynpyrwe ^e^topMaiaiH, rf\e nocne chhthh HarpysRH napaMerpbi 
rpy6w B03BpaTHTCH b nepBOHaManbHoe nojiojueime, npn otom. npoH3ofiAer 6e33a3opnoe h KawecrBeHuoe 
cKpcnnemie jicwHepa. 

Ha 4>wr. 2 H3o6pajKeH o^mh H3 boouojrhwx sapnairros cKpenneraH JieimcpoB. b kotopom o6anoHKa 1 
H3roTOBJicHa M3 Mexa/uia c 6o/ibnniM npcAtnoM ynpyrocTH, a xpy6a 2 H3 Merajina c ueHbiDHM npeAenoM 
ynpyrocTH. 

JleftHep ycTaHaaniiBaiOT Ha npoTHXtHOii cTaHOK c ynopoM b npncnoco6jiemie 6 oahhm M3 Topi;eB. B 
OTBCpcnte Tpy6bi 2 bbo^ht onpasKy 7, Ha BbixoA b Koropyio osopa^ifBaiOT n,opH 8. Ropn no HapyjKHOMy 
nHaMerpy Bbmo/raeH Ha pa3ktep oojibme pasMepa BHyrpeHHero jBiaMerpa Tpy6bi 2. BejrowMHa nar^ira flopua 
8 b oTBcpcTHM Tpy6w 2, Kax h b npeAWAWeM cnyuae. onpmejiHcrcH 3KcnepHMeHTanbH0. npii BKJnoueHHH 
onpamtM 7 noflaHH S dpojoboaht iuiacTHMecK.yio Ae4wp**anjno Tpy6bi 2 h ynpyryio Ae<t*>pMaujno o6ano<nui 1. 
npHBOABUDtx k 6e33a3opH0wy m KauecTBeHHOMy cKpennemoo ooojioukm 1 c Tpyfiott 2, Kax h b npeAWAyuV** 
cny^ae. 



Claims [<t>opMy/ia u3o6pereiiH5il: 

Cnoco6 M3roTOBJieHMH neiciepoB. eRmouajousm n3i»T0QneHMe Tpydbi n oOojiohxm. ctfopsy mx APyr" c flpyroM 
nyreM ycT oho ok m xpy6bi o o6ajio*o<y c oaoopoM h nocsitpytompz nnacnroecKoe flo}>opMMpoBaKHe oflHow M3 
oo6paHHUX Reran tii. OTjrmqajoiujotcH tcm. xrro Tpytfy w o6ojro^Ky MaroTaajniBaaoT ho Merajuioe c pasnbiw 
npe^enoM ynpyrxxmi, a nnacnreecKOM RetyopLiaujm nofloepraioT /jerant., lororoBJieHHyio id Meran/ia c 
McHtJUMW npcftCJioM ynpyrocTn. 



Drawing(s) IMcpTcmMl: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner I, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig I 
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Fig. 2 
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